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I hereby state that this Drainage Control Plan for Lift Station 3 Replacement has been prepared 

by me or under my supervision and meets the standard of care and expertise which is usual and 

customary in this community for professional engineers. I understand that the City of Lacey does 

not and will not assume liability for the sufficiency, suitability, or performance of drainage 

facilities prepared by me. 
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Section 1 

Proposed Project Description 

1.1 Introduction 

This is the Drainage Report for the City of Lacey (City) Lift Station Number 3 Replacement Project 

(Project). The existing Lift Station 3 (LS3) is located in the public right-of-way at the northeast 

corner of Golf Club Road SE and 26th Avenue SE in Lacey, Washington. The project will relocate 

LS3 to the property directly east of the existing station, at 4406 SE 26th Avenue, Lacey, 

Washington. The property is zoned LD 0-4, Low-Density Residential. 

It is anticipated that the Stormwater Permit may include discharge from site dewatering efforts 

during construction as well as permanent stormwater management. 

The Project will include the construction of an underground wet well and valve vault, along with 

drive-through vehicular access, a control building with ADA bathroom, generator and fuel tank, 

and a 15-foot landscape buffer along the eastern edge of the property. 

1.2 Discussion of Core Requirements 

The existing site has more than 35 percent of existing impervious condition and is therefore 

considered a Redevelopment. The project is expected to result in approximately 7,000 square feet 

(sf) of impervious surface. Per Figure 2.1 and Figure 2.2 in the City’s 2016 Stormwater Design 

Manual (SWDM), this triggers all nine Core Requirements. These flow charts are included in 

Appendix 3 with clear decision markers. Each Core Requirement and the applicability or 

addressment for this Project is discussed in the following subsections. The areas of relevant 

surface types were calculated from the existing conditions survey and the proposed site plan, and 

are tabulated in Table 1-1, to be referenced when determining individual Core Requirement 

thresholds. The existing conditions and proposed site plan with area type delineations are 

attached as Appendix 4. 

Table 1-1: Schedule of Surfaces 

Surface Type Area (square feet) 

Existing Hard Surface 4,300 

Proposed Hard Surface 6,800 

Proposed Effective Impervious Surface 6,800 
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Surface Type Area (square feet) 

Proposed Disturbed Pervious Surface 650 

 

1.2.1 Core Requirement #1 – Preparation of Stormwater Site Plans 

A Stormwater Site Plan (SSP) is required for all projects meeting thresholds in Figure 2.1 and Figure 

2.2 in the City’s 2016 SWDM. For projects triggering all nine Core Requirements, a Drainage 

Control Plan is the type of SSP necessary. Typical Drainage Control Plan submittal packages include 

the following components: Drainage Report, Site Development Drawings, Construction 

Stormwater Pollution Prevention Plan (SWPPP), Soils Report, Maintenance and Source Control 

Manual, Maintenance Covenant, and plan appendices per the City’s SWDM. This report fulfills the 

Drainage Report requirement; the Site Development Drawings, Construction SWPPP, Soils Report, 

and Maintenance and Source Control Manual are included as Attachment 1, Attachment 2, 

Attachment 3, and Attachment 4, respectively; no Maintenance Covenant is required for facilities 

fully owned and operated by the City. 

1.2.2 Core Requirement #2 – Construction Stormwater Pollution 

Prevention 

All new development and redevelopment projects are responsible for preventing erosion and 

discharge of sediment and other pollutants into receiving waters and must comply with 

Construction SWPPP Elements #1 through #13. Each Element, applicability to the Project, and 

relevant BMPs are discussed in the Construction SWPPP, included as Attachment 2 of this Drainage 

Plan. 

1.2.3 Core Requirement #3 – Source Control of Pollution 

Source Control BMPs must be selected in accordance with the most recent Ecology Manual. Below 

is a list of BMPs applicable to all sites and the relevant BMPs for activities which may occur on the 

Project site. Details for each BMP can be found in the Maintenance and Source Control Manual, 

Attachment 4. 

 S410 – Correcting Illicit Discharges to Storm Drains 

 S453 – Formation of a Pollution Prevention Team 

 S454 – Preventative Maintenance and Good Housekeeping 

 S455 – Spill Prevention and Cleanup 

 S456 – Employee Training 
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 S457 – Inspections 

 S458 – Record Keeping 

 S415 – Maintenance of Public and Private Utility Corridors and Facilities 

 S417 – Maintenance of Stormwater Drainage and Treatment Facilities 

 S421 – Parking and Storage of Vehicles and Equipment 

 S407 – Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots 

 S411 – Landscaping, Lawn, and Vegetation Management 

 S450 – Irrigation 

 S428 – Storage of Liquids in Permanent Aboveground Tanks 

 S426 – Spills of Oil and Hazardous Substances 

1.2.4 Core Requirement #4 – Preservation of Natural Drainage Systems 

and Outfalls 

This Project proposes to retain the current drainage patterns of the site. The generally flat 

topography of the site and parcels north and east of the site is such that no account need be made 

for run-on. The existing drainage consists of sheet flow to one of three stormwater management 

structures. In the southwest corner of the site is a 36-inch storm drain and is the main stormwater 

structure near the site. To the southeast of the site a ditch runs parallel before entering a culvert 

which connects to the City’s storm sewer. In the northwest corner of the site is a 10-inch square 

yard drain, which also connects to the City’s storm system. An off-site capacity analysis is not 

required as the proposed project will not change the location, concentration, or frequency of 

discharge, as demonstrated in the WWHM2012 Project Report included with Appendix 1. 

1.2.5 Core Requirement #5 – On-Site Stormwater Management 

Projects triggering Core Requirements #1 through #9 must use the Low Impact Development (LID) 

Performance Standard and BMP T5.13 or apply List #2. Because this project is qualified as flow 

control exempt (see Section 1.2.7 below), it does not have to achieve LID performance standard 

nor consider bioretention, rain gardens, permeable pavement, or full dispersion BMPs when using 

List #2. This project will implement postconstruction soil quality and depth for all lawn and 

landscaped areas, downspout infiltration for the roof of the control building, and sheet flow 

dispersion for all non-roof impervious surfaces. Details for each of these requirements are 

included with the Site Development Drawings in Attachment 1.  
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1.2.6 Core Requirement #6 – Runoff Treatment 

All impervious surfaces within the project limits have secured access and are only accessed by 

maintenance crews infrequently. As defined by the City’s SWDM, infrequently used maintenance 

access roads are not considered regularly used surfaces, therefore not considered a significant 

source of pollutants in stormwater runoff nor a pollution generating impervious surface. Core 

Requirement #6 is not applied due to the site having zero effective pollution generating 

impervious area. 

1.2.7 Core Requirement #7 – Flow Control 

The project does not meet any of the three thresholds for Flow Control. 7,000 square feet of total 

effective impervious surfaces will be created or replaced by this project, which is less than the 

10,000 square feet threshold. The project disturbs 0.22 acres, which is less than the 0.75 acres 

threshold. Modeling the predeveloped condition and the proposed condition indicates less than 

0.15 cubic feet per second (cfs) increase in the 100-year recurrence interval flow frequency. The 

WWHM2012 Project Report is included with this report as Appendix 1. 

1.2.8 Core Requirement #8 – Wetlands Projection 

The project does not discharge stormwater to a wetland; therefore, Core Requirement #8 is not 

applicable. 

1.2.9 Core Requirement #9 – Operation and Maintenance 

The Maintenance and Source Control Manual, which fulfils Core Requirement #9 is included with 

this report as Attachment 4. 

 



21-3171 Page 2-1 Lift Station 3 Replacement, Drainage Report 

April 2022  City of Lacey 

Section 2 

Existing Conditions Description 

2.1 Existing Ground Cover 

The existing site includes pervious lawn and landscaped area, a paved driveway and walkway, a 

house, and a shed. The existing ground cover is summarized in Table 2-1 below. 

Table 2-1: Existing Ground Cover 

Existing Ground Cover Type Area (Square Feet) 

Pervious Lawn and Landscaped Area 5,300 

Total Hard Surfaces 4,300 

Pollution Generating Hard Surfaces 900 

 

2.2 Stormwater Topography 

Due to generally flat local topography and ample storm drains, there does not appear to be 

significant off-site drainage to the property. There are no historical drainage problems or 

complaints on record. 

The existing drainage consists of sheet flow to one of three stormwater management structures. 

In the southwest corner of the site is a 36-inch storm drain, this is the main stormwater structure 

near the site. To the southeast of the site a storm ditch runs parallel before entering a culvert 

storm drain which connects to the City’s storm system. In the northwest corner of the site is a 10-

inch square yard drain, which also connects to the City’s storm system. 

2.3 Geotechnical Assessment 

Three general soil units were observed in the two borings: fill, recessional outwash and glacial till. 

Fill was on the order of 2 to 10 feet thick. The fill was deeper in B-1 (located north of the existing 

residence) than at B-2 located near the existing pump station. Fill typically consisted of very loose 

to medium dense silty sand. 
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Recessional outwash was observed below the fill and extended to around 45 feet below ground 

surface. At shallower depths (10 to 35 feet) the recessional outwash consisted of loose to medium 

dense sand with variable silt content. Below this the recessional outwash was typical dense to very 

dense and consisted of course sand with gravel.  

Underlying the recessional outwash is glacial till which consisted of very dense silty sand and silty 

gravel. 

Groundwater was measured around 9 feet below ground surface in B-1 and 5 feet below ground 

surface in B-2 at the time of drilling. We installed monitoring wells and pressure transducers in 

both borings. The pressure transducers will measure groundwater levels daily. We will report back 

on groundwater levels in a few weeks once we have collected more data 

Additional information on existing soil type, groundwater level, and soil hydraulic conductivity are 

included in the Geotechnical report, see Attachment 3.  

2.4 Critical Areas 

The local storm system drains generally south from the project site, ultimately discharging to 

Chambers Lake. The project site is within the Chambers Lake drainage basin, as identified on the 

basin map included in Appendix 5. The nearby area contains no wetlands, ravines, steep slopes, 

endangered species habitats, or other environmentally critical or sensitive surface areas. Per City 

mapping in the 2020 Stormwater Comprehensive Plan, the project site is located within a Category 

1 critical aquifer recharge area (CARA) but is not located in a wellhead protection area; these maps 

are included as Appendix 5. There are no specific basin plans or water quality improvement 

programs which apply to the project site. 

Projects within a Category 1 CARA require enhanced treatment for infiltration from pollution 

generating surfaces and pollution source control plans for any pollutants stored or used on-site. 

No pollution generating surfaces exist on the project site, as determined in Section 1.2.6, and the 

only infiltration is downspout infiltration for the roof of the control building, therefore enhanced 

treatment is not necessary. The only pollutant stored or used on-site is fuel for the generator, 

which will be stored in a double walled fuel tank to prevent spills and leaks.  
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Section 3 

Vicinity Analysis and Subbasin 

Description 

3.1 Qualitative Analysis 

As discussed in Section 1.2.4 and Section 2, the existing topography is relatively flat and storm 

drainage infrastructure surrounding this site is robust. The project will not be significantly changing 

concentration, frequency, or duration of stormwater flows. There are no historical drainage 

problems or complaints on record. 

The drainage system between the site and receiving waters does not pass any emergency services. 

The receiving waterbody, Chambers Lake, is not currently nor proposed for any water quality 

monitoring. The confirmation of soil types on the site will determine the CARA status of the site, 

as discussed in Section 2. According to the Thurston County interactive permitting map, accessed 

November 2021, the project site is not within any potential flood hazard areas. 

The only record of an underground storage tank (UST), according to the Environmental Site 

Assessment (ESA) performed by Robinson Noble, is the original fuel tank for the LS3 generator. 

This UST was installed in 1970, then abandoned and removed in 1999. Since removal was 

completed, there are no further concerns raised by this UST. 

3.2 Quantitative Analysis 

Qualitative analysis shows no need for quantitative analysis, as there are no projected impacts on 

upstream or downstream stormwater systems. 
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Section 4 

Flow Control and Water Quality 

Facility Sizing 

4.1 Stormwater Modeling 

This project site is flow control exempt and runoff treatment exempt because it does not meet 

thresholds for either individual Core Requirement, as discussed in Section 1.2.6 and Section 1.2.7. 

This section summarizes the assumptions and model parameters, which indicate exemption. The 

full results of the WWHM modeling are included with this report as Appendix 1. 

Flow control predevelopment is the lower runoff of the pre project condition or the site in 1997, 
the effective date of first ordinance to meet Clean Water Act and NPDES permit requirements for 

flow control. The property is occupied by a single-story, single-family residence which was 

constructed in 1969. In 2012, the property was improved with the addition of a 200-square foot 

shed. The shed addition was not included in the pre-developed conditions model. 

The site contains only one threshold discharge area (TDA) because all three of the storm drains 

situated around the site combine less than a quarter mile downstream. The model was therefore 

created with a single “point of compliance” for the single TDA. The input parameters for both pre-

developed and mitigated conditions are summarized in Table 4-1, the model output flow 

frequencies are summarized in Table 4-1. 

Table 4-1: WWHM2012 Input Parameters 

Area Type Predeveloped (acres) Mitigated (acres) 

A/B, Lawn, Flat 0.127 0.064 

Roof Tops, Flat 0.046 0.010 

Driveways, Flat 0.048 0.147 

Total 0.221 0.221 

 

 



21-3171 Page 4-2 Lift Station 3 Replacement, Drainage Report 

April 2022  City of Lacey 

Table 4-2: WWHM2012 Return Period Flow Frequency Output 

Return Period Predeveloped Flow (cfs) Mitigated Flow (cfs) 

2-year 0.044 0.068 

5-year 0.066 0.096 

10-year 0.084 0.118 

25-year 0.112 0.149 

50-year 0.137 0.175 

100-year 0.165 0.204 

 

This model identifies only approximately 0.039 cfs increase between the predeveloped and 

mitigated 100-year frequency flow. This is not a significant enough increase to necessitate flow 

control.  
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Section 5 

Aesthetic Considerations for Facilities 

5.1 Landscaping 

The project site will include Type 1 landscaping buffer at the eastern and northern edges of the 

property. Vegetation and spacing will be chosen to meet the applicable section of the City’s 

municipal code section 16.080 Landscaping Requirements. 
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Section 6 

Conveyance System Analysis and 

Design 

6.1 Conventional Conveyance System Analysis 

There is no need for conventional conveyance systems on this site. This section is not applicable. 
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Section 7 

Covenants, Dedications, Easements 

7.1 Covenants, Dedications, Easements 

The project site is owned and operated by the City. No covenants, dedications, or easements are 

required. 
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Section 8 

Agreements and Guarantees 

8.1 Agreements and Guarantees 

The project site is owned and operated by the City. No agreements are necessary. 
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Section 9 

Other Permits or Conditions Placed 

on the Project 

9.1 Other Permits 

The City is leading the effort to secure all other permits and approvals. City coordination will be 

completed to confirm all permits are identified and schedules to secure are addressed. Anticipated 

permits include the following: 

 Conditional use permit 

 Building permit 

 Electrical permit 

 Mechanical permit 

 Plumbing permit 

 Grading permit 



21-3171  Lift Station 3 Replacement, Drainage Report 

April 2022  City of Lacey 

 

 

 

Appendix 1 

Design Calculations 



WWHM2012

PROJECT REPORT



DRAFT

Lift Station 3 Replacement 11/4/2021 7:52:35 AM Page 2

General Model Information
Project Name: Lift Station 3 Replacement

Site Name: Lacey LS3

Site Address: 4406 26th Ave SE

City: Lacey, WA, 98503

Report Date: 11/4/2021

Gage: Woodland Creek

Data Start: 1955/10/01

Data End: 2011/09/30

Timestep: 15 Minute

Precip Scale: 0.889

Version Date: 2019/09/13

Version: 4.2.17

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Flat     0.127

 Pervious Total 0.127

Impervious Land Use acre
 ROOF TOPS FLAT     0.046
 DRIVEWAYS FLAT     0.048

 Impervious Total 0.094

 Basin Total 0.221

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Flat     0.064

 Pervious Total 0.064

Impervious Land Use acre
 ROOF TOPS FLAT     0.01
 DRIVEWAYS FLAT     0.147

 Impervious Total 0.157

 Basin Total 0.221

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.127
Total Impervious Area: 0.094

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.064
Total Impervious Area: 0.157

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.043657
5 year 0.065818
10 year 0.084181
25 year 0.112187
50 year 0.136952
100 year 0.165435

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.068139
5 year 0.096288
10 year 0.118018
25 year 0.149255
50 year 0.175449
100 year 0.204304

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.039 0.060
1957 0.078 0.105
1958 0.033 0.052
1959 0.052 0.076
1960 0.046 0.076
1961 0.028 0.044
1962 0.033 0.056
1963 0.093 0.124
1964 0.069 0.095
1965 0.046 0.067



DRAFT

Lift Station 3 Replacement 11/4/2021 7:54:33 AM Page 8

1966 0.029 0.049
1967 0.038 0.056
1968 0.033 0.050
1969 0.028 0.046
1970 0.025 0.041
1971 0.050 0.071
1972 0.048 0.065
1973 0.030 0.050
1974 0.050 0.083
1975 0.057 0.088
1976 0.040 0.063
1977 0.071 0.118
1978 0.057 0.078
1979 0.067 0.095
1980 0.038 0.059
1981 0.071 0.096
1982 0.052 0.080
1983 0.091 0.152
1984 0.039 0.060
1985 0.055 0.093
1986 0.078 0.104
1987 0.048 0.067
1988 0.025 0.041
1989 0.027 0.045
1990 0.050 0.075
1991 0.104 0.118
1992 0.230 0.265
1993 0.048 0.080
1994 0.034 0.057
1995 0.054 0.091
1996 0.053 0.078
1997 0.137 0.173
1998 0.069 0.109
1999 0.039 0.065
2000 0.035 0.059
2001 0.030 0.051
2002 0.035 0.058
2003 0.028 0.047
2004 0.032 0.054
2005 0.023 0.038
2006 0.039 0.064
2007 0.035 0.059
2008 0.031 0.051
2009 0.037 0.062
2010 0.064 0.098
2011 0.032 0.053

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.2304 0.2652
2 0.1367 0.1728
3 0.1042 0.1520
4 0.0934 0.1242
5 0.0911 0.1183
6 0.0784 0.1179
7 0.0776 0.1092
8 0.0710 0.1049
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9 0.0706 0.1035
10 0.0693 0.0983
11 0.0691 0.0957
12 0.0668 0.0948
13 0.0642 0.0946
14 0.0566 0.0926
15 0.0565 0.0909
16 0.0554 0.0880
17 0.0544 0.0828
18 0.0529 0.0800
19 0.0522 0.0795
20 0.0519 0.0783
21 0.0504 0.0776
22 0.0499 0.0764
23 0.0497 0.0764
24 0.0482 0.0745
25 0.0480 0.0713
26 0.0476 0.0671
27 0.0465 0.0666
28 0.0459 0.0651
29 0.0398 0.0651
30 0.0391 0.0639
31 0.0391 0.0629
32 0.0389 0.0616
33 0.0387 0.0605
34 0.0379 0.0603
35 0.0376 0.0595
36 0.0374 0.0589
37 0.0353 0.0586
38 0.0351 0.0580
39 0.0347 0.0568
40 0.0340 0.0560
41 0.0333 0.0556
42 0.0333 0.0537
43 0.0330 0.0525
44 0.0321 0.0515
45 0.0319 0.0513
46 0.0307 0.0506
47 0.0303 0.0499
48 0.0299 0.0498
49 0.0291 0.0486
50 0.0284 0.0468
51 0.0284 0.0457
52 0.0282 0.0453
53 0.0271 0.0444
54 0.0248 0.0414
55 0.0245 0.0407
56 0.0228 0.0381
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0218 1701 8078 474 Fail
0.0230 1427 6986 489 Fail
0.0242 1190 6142 516 Fail
0.0253 1005 5343 531 Fail
0.0265 883 4664 528 Fail
0.0276 773 4084 528 Fail
0.0288 667 3593 538 Fail
0.0300 561 3171 565 Fail
0.0311 495 2757 556 Fail
0.0323 430 2447 569 Fail
0.0335 373 2180 584 Fail
0.0346 322 1935 600 Fail
0.0358 285 1732 607 Fail
0.0369 243 1552 638 Fail
0.0381 223 1383 620 Fail
0.0393 196 1239 632 Fail
0.0404 178 1086 610 Fail
0.0416 167 970 580 Fail
0.0428 153 876 572 Fail
0.0439 139 814 585 Fail
0.0451 129 749 580 Fail
0.0462 117 675 576 Fail
0.0474 108 607 562 Fail
0.0486 99 552 557 Fail
0.0497 92 494 536 Fail
0.0509 85 449 528 Fail
0.0521 78 412 528 Fail
0.0532 72 365 506 Fail
0.0544 66 335 507 Fail
0.0556 60 304 506 Fail
0.0567 55 270 490 Fail
0.0579 54 250 462 Fail
0.0590 53 225 424 Fail
0.0602 51 209 409 Fail
0.0614 50 183 366 Fail
0.0625 47 174 370 Fail
0.0637 44 158 359 Fail
0.0649 43 143 332 Fail
0.0660 41 132 321 Fail
0.0672 39 120 307 Fail
0.0683 38 109 286 Fail
0.0695 35 99 282 Fail
0.0707 32 93 290 Fail
0.0718 30 88 293 Fail
0.0730 29 85 293 Fail
0.0742 28 83 296 Fail
0.0753 25 78 312 Fail
0.0765 23 75 326 Fail
0.0776 22 69 313 Fail
0.0788 19 65 342 Fail
0.0800 19 63 331 Fail
0.0811 19 61 321 Fail
0.0823 18 59 327 Fail
0.0835 18 58 322 Fail
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0.0846 16 56 350 Fail
0.0858 16 53 331 Fail
0.0869 16 51 318 Fail
0.0881 16 48 300 Fail
0.0893 16 48 300 Fail
0.0904 15 44 293 Fail
0.0916 14 42 300 Fail
0.0928 14 41 292 Fail
0.0939 11 39 354 Fail
0.0951 10 33 330 Fail
0.0963 10 29 290 Fail
0.0974 10 29 290 Fail
0.0986 9 26 288 Fail
0.0997 9 24 266 Fail
0.1009 9 23 255 Fail
0.1021 9 22 244 Fail
0.1032 8 22 275 Fail
0.1044 7 20 285 Fail
0.1056 7 19 271 Fail
0.1067 7 19 271 Fail
0.1079 7 19 271 Fail
0.1090 7 18 257 Fail
0.1102 7 15 214 Fail
0.1114 7 14 200 Fail
0.1125 7 13 185 Fail
0.1137 7 13 185 Fail
0.1149 7 13 185 Fail
0.1160 6 12 200 Fail
0.1172 5 11 220 Fail
0.1183 5 10 200 Fail
0.1195 5 9 180 Fail
0.1207 4 9 225 Fail
0.1218 4 9 225 Fail
0.1230 4 9 225 Fail
0.1242 4 9 225 Fail
0.1253 4 8 200 Fail
0.1265 4 8 200 Fail
0.1276 4 8 200 Fail
0.1288 4 8 200 Fail
0.1300 4 8 200 Fail
0.1311 4 8 200 Fail
0.1323 4 8 200 Fail
0.1335 4 8 200 Fail
0.1346 4 8 200 Fail
0.1358 4 7 175 Fail
0.1370 3 6 200 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.0224 acre-feet
On-line facility target flow: 0.0266 cfs.
Adjusted for 15 min: 0.0266 cfs.
Off-line facility target flow: 0.0151 cfs.
Adjusted for 15 min: 0.0151 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1955 10 01        END    2011 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   Lift Station 3 Replacement.wdm
MESSU      25   PreLift Station 3 Replacement.MES
           27   PreLift Station 3 Replacement.L61
           28   PreLift Station 3 Replacement.L62
           30   POCLift Station 3 Replacement1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       7
      IMPLND       4
      IMPLND       5
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    7     A/B, Lawn, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    7         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    7         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
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  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    7         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    7              0         5       0.8       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    7              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    7            0.1       0.5      0.25         0       0.7      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    7              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
    5      DRIVEWAYS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
    5         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
    5         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
    5         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
    5            400      0.01       0.1       0.1
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  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
    5              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
    5              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   7                       0.127     COPY   501     12
PERLND   7                       0.127     COPY   501     13
IMPLND   4                       0.046     COPY   501     15
IMPLND   5                       0.048     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
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  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    0.889          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    0.889          IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1955 10 01        END    2011 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   Lift Station 3 Replacement.wdm
MESSU      25   MitLift Station 3 Replacement.MES
           27   MitLift Station 3 Replacement.L61
           28   MitLift Station 3 Replacement.L62
           30   POCLift Station 3 Replacement1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       7
      IMPLND       4
      IMPLND       5
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    7     A/B, Lawn, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    7         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    7         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
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  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    7         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    7              0         5       0.8       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    7              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    7            0.1       0.5      0.25         0       0.7      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    7              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
    5      DRIVEWAYS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
    5         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
    5         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
    5         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
    5            400      0.01       0.1       0.1
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  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
    5              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
    5              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   7                       0.064     COPY   501     12
PERLND   7                       0.064     COPY   501     13
IMPLND   4                        0.01     COPY   501     15
IMPLND   5                       0.147     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
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  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    0.889          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    0.889          IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Predeveloped HSPF Message File



DRAFT

Lift Station 3 Replacement 11/4/2021 7:57:04 AM Page 26

Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2021; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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Appendix 2 

Soil Management Plan 

1.1 Soil Conditions 

Three general soil units were observed in the two borings: fill, recessional outwash and glacial till.  

Fill was on the order of 2 to 10 feet thick. The fill was deeper in B-1 (located north of the existing 

residence) than at B-2 located near the existing pump station. Fill typically consisted of very loose 

to medium dense silty sand. 

Recessional outwash was observed below the fill and extended to around 45 feet below ground 

surface. At shallower depths (10 to 35 feet) the recessional outwash consisted of loose to medium 

dense sand with variable silt content. Below this the recessional outwash was typical dense to very 

dense and consisted of course sand with gravel. 

Underlying the recessional outwash is glacial till which consisted of very dense silty sand and silty 

gravel.  

Groundwater was measured around 9 feet below ground surface in B-1 and 5 feet below ground 

surface in B-2 at the time of drilling. We installed monitoring wells and pressure transducers in 

both borings. The pressure transducers will measure groundwater levels daily. We will report back 

on groundwater levels in a few weeks once we have collected more data. 

Additional information on existing soil type, groundwater level, and soil hydraulic conductivity are 

included in the Geotechnical report, see Attachment 3.   

1.2 Soil Quality Implementation 

This project will utilize BMP T5.13 post-construction soil quality and depth, following 

implementation option 2, amend existing site topsoil or subsoil with default “pre-approved” rates. 
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Core Requirements Flow Charts 
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2-6 Chapter 2 – Requirements for New Development and Redevelopment July 2016

Figure 2.1. Flow Chart for Determining Requirements for New Development.
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Figure 2.2. Flow Chart for Determining Requirements for Redevelopment.
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Existing and Proposed Area 

Measurements 
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Appendix 5 

Basin and Critical Area Maps 
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